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APPENDIX 1-7: BIDENS TORTA SEED SOW TRIALS AT KAHANAHAIKI MU 

 
Bidens torta seed sow trials at Kahanahaiki MU. 
 
 
INTRODUCTION 
 

Invasive, alien plant species plague Oahu native forests and are a constant battle for 
natural resource managers working to protect rare species in these habitats. In the Kahanahaiki 
Management Unit (MU), an approximately 63-acre fenced area, the OANRP is protecting one 
species of native tree snail (Achatinella mustelina) and numerous endangered plants including 
Cyanea superba ssp. superba, Cenchrus agrimonioides var. agrimonioides, Flueggea 
neowawraea, and several species of Schiedea.  Of the many protective actions employed for 
these rare species, invasive weed control ranks among OANRP’s top priorities.  

In addition to OANRP staff conducting protective actions, Kahanahaiki also provides an 
accessible site for education.  Volunteer service trips allow the community to help restore this 
forest while learning about rare species found in mesic forests, their threats, and what can be 
done to protect them.  This translates into: 1) additional labor valuable to the protection of 
Kahanahaiki forest; and 2) increased awareness about biodiversity, invaluable in helping to 
shape future generations’ decisions regarding such issues. 

Invasive weed management is one strategy that can be safely and easily accomplished 
with the help of volunteers.  As a result, hundreds of volunteer hours have been spent assisting 
OANRP staff with projects such as removing monotypic stands of strawberry guava (Psidium 
cattleianum) from the Kahanahaiki forest.  However, as is common following weed control 
efforts, established weed seed banks or new alien weed recruits can soon take-over the newly 
disturbed areas as they are exposed to sunlight (Sailer, 2006, p.72).  One technique used to 
overcome this is to plant or sow seed of vigorous common native plants (Cabin et al., 2002) 
such as Bidens spp. (Sailer, 2006, p. 72).   

A trial of this technique was conducted in Kahanahaiki forest in 2009 to gauge the 
efficacy of Bidens torta in quickly establishing a dense plant cover in both weedy and weed-free 
areas.   
 
METHODS 
 

Four questions were posed in this trial: 1) Do B. torta seeds grow from a simple seed 
sow?  2) Does pre-soaking the seeds increase the effectiveness of B. torta growth in a seed 
sow?  3) Do B. torta grow in areas that have not been weeded?  4) Do B. torta grow following a 
simple seed sow in different sites in Kahanahaiki?  To answer these questions, four treatments 
were used: 1) soaked seeds, open weed-free area; 2) soaked seeds, shaded, weedy area (not 
grass); 3) unsoaked seeds, open weed-free area; 4) unsoaked seeds, shaded, weedy area (not 
grass).   

Seeds from B. torta were collected in the fall of 2008, divided into 40 packets with 
approximately 500 seeds per packet (determined by mass), and stored at 4o C until the trials 
began in January 2009.  “Soaked seed” treatments were placed in deionized water (at room 
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temperature) for three days; the water was changed each morning, for a total of two water 
changes during the soaking period.  In the afternoon of day three, seeds were strained from the 
water, placed in paper packets and stored back at 4o

Locations for weedy treatments were selected if they had approximately 50% or more 
total weed cover, and weed-free areas were selected if they had approximately 15% or less 
total plant cover (i.e. at least ~85% exposed soil).  Some weed-free areas had been weeded 
during the previous year, while other weed-free areas had little plant growth even without 
being weeded. 

 C until they were sown, the following day. 

Groupings of 20 1 x 1 m plots (five plots for each of the four treatments) were 
established in two different sites in Kahanahaiki forest – Black Wattle site (K-1 WCA) and upper 
Maile Flats site (K-10 & K-12 WCAs), for a total of 40 plots.  These two sites were chosen 
because of differences in microhabitat.  The Black Wattle site is generally exposed, with little 
canopy cover, drier and on a gentle slope facing southwest.  Dominant overstory is young 
Acacia koa (~20 feet tall), with some sections in P. cattleianum monoculture (also ~20 – 30 feet 
tall).  Dominant understory is molasses grass (Melinis minutiflora) and bracken fern (Pteridium 
aquilinum).  The Maile Flats site is wetter and has more overstory cover with larger trees.  
Generally, the site has diverse native mesic forest species both in the overstory and understory, 
in addition to weeds such as P. cattleianum, Rubus rosifolius, Clidemia hirta, Buddleia davidii, 
and Oplismenus hirtellus.  Although relatively flat, there is a slight north facing slope to the 
Maile Flats site.   

Each plot was demarcated with pin-flags in each corner and a metal tag indicating 
treatment.  A single packet of seeds was scattered evenly, by hand, in each plot and gently 
tamped into the soil.  Approximately 1 – 1 ½ gallons of water was then sprayed on the surface 
of each plot (enough to moisten the entire m2

Six months after the seed sow, all plots were monitored with the help of volunteers.  
Percent weed cover and percent B. torta cover was estimated and recorded for each plot.  
Monitoring of these plots is on-going, with the second monitoring planned for quarter four, 
2010. 

 area) using a backpack sprayer. 

 
RESULTS 
 

After one monitoring period (six months), results show a greater percent cover of B. 
torta was found at the Maile Flats site, compared to the Black Wattle site (Figure 1).  Since B. 
torta cover was so low at the Black Wattle site, we focused all analysis on results from the 
Maile Flats site.   
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At the Maile Flats site, weed-free areas showed a greater percent B. torta cover than 
weedy areas (Figure 2).  However, B. torta did grow in the weedy areas in Maile Flats, and in 
these weedy areas, the unsoaked seeds showed a significantly greater percent B. torta cover 
than soaked seeds (p = 0.03; Figure 3). 

 
 
 
 
 
 
 
 
 
  

Figure 2. Average percent cover of B. torta in each of the four treatments at the Maile Flats site. 

Figure 1. Average percent cover of B. torta in all treatments at each of the two sites in Kahanahaiki 
forest. 
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DISCUSSION 
 

Referring back to our original questions, 1) Do B. torta seeds grow from a simple seed 
sow?  Although the B. torta grew with limited success at the Black Wattle site, B. torta 
successfully grew from a simple seed sow at the Maile Flats site (Figure 4).  This supports other 
restoration efforts that have used this technique with success (D. Sailer, pers. comm., 2010).  

2) Does pre-soaking the seeds increase the effectiveness of B. torta growth in a seed 
sow?  Not that we observed.  In fact, it was found that pre-soaking B. torta seeds resulted in a 
decrease in the percent cover of B. torta when compared to unsoaked seeds at the Maile Flats 
site.  One possible explanation for this is that the pre-soaked seeds were removed from the 
water and placed back in paper packets and stored back at 4o

3) Do B. torta grow in areas that have not been weeded? Yes; although the overall 
percent cover of B. torta was less than that recorded in weed-free areas, it still grew in the 
weedy plots.  It is not surprising that decreased competition due to the removal of weeds prior 
to seed sowing would result in more seedling cover.   

 C until they were sown, the 
following day.  Embryo growth could have been initiated by soaking, but the straining and 
storing in paper packets could have dried out the embryo, resulting in a lower success rate.  If 
soaking is attempted in the future, seeds should be kept moist until sown.  

4) Do B. torta grow following a simple seed sow in different sites in Kahanahaiki?  For 
the two sites that we examined, the Maile Flats site exceedingly outperformed the Black Wattle 
site.  The Black Wattle site plots were observed to have little growth at all, suggesting many of 
the B. torta seeds did not germinate.  Several explanations could account for this.  One is the 
exposure and aspect of the Black Wattle site.  It is exposed, has less shade and sits at a 
southwest aspect.  In other OANRP field sites, south and west aspect slopes have been 
observed to be drier and weedier than north and east aspect slopes.  Another possible 
explanation is that the Black Wattle site exhibits hydrophobic soils.  Further, there may be 

Figure 3. Average percent cover of B. torta from soaked and unsoaked seed 
treatments in five weedy plots in Maile Flats. 
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residual allelopathic compounds in the soil from when black wattle trees (Acacia mearnsii) once 
dominated this site.  Although seedling A. mearnsii continue to be found at this site, all mature 
trees were removed by 2003. The combination of these factors likely contributed to the low 
germination rate of B. torta at this site.  Historically, outplantings in Maile Flats have had a 
higher success rate than those at Black Wattle.   
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In conclusion, sowing B. torta seeds is a plausible method for increasing percent cover of 

a native plant in areas, and the method to achieve the best results is to sow seed in areas after 
weeding.  Seeds appear to grow well without any pre-treatment, however if pre-soaking is 
preferred seeds should be kept moist until sown.     

It is not recommended that this method for a B. torta seed sow be employed at the 
Black Wattle site due to the exposure and soil conditions; however it should be noted that 
previous A. koa outplantings have been successful at this site.  Because of this, it is 
recommended that common native plantings be explored at Black Wattle as an alternative to 
seed sows.  
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Figure 4. B. torta growth over time: a) one month; b) three months; c) six months. 




